Regulation of adenovirus mRNA synthesis.
The lytic cycle of adenovirus is a tightly regulated sequence of stages. When this regulation is studied at the level of mRNA production, the most significant step in controlling gene expression is initiation of transcription. Thus in preceding from one stage of expression to another, viral factors seem to turn on transcription of new sets of genes. At the moment, it is thought that viral mRNA synthesis involves initiation of transcription at ten different promoter sites. It is likely that in some manner the frequency of an initiation of transcription at nine of these sites is affected by one or more viral gene products. With the recent development of soluble in vitro transcription systems that respond to exogenously added DNA, it should be possible to begin to study regulation of gene expression at this stage of transcription. At present, these systems yield the paradoxical observation that extracts prepared from uninfected human cells more efficiently recognize the late promoter as compared to the early promoter of adenovirus. As more is learned about regulation of synthesis of viral mRNAs, examples will surely be found where RNA processing and RNA turnover play a critical role in determining the level of mRNAs. Such cases are more likely to appear in the balancing of synthesis of different mRNAs derived from one transcriptional unit. Few experiments have been directed to this possibility and the study of adenovirus molecular biology is only now entering the age of maturity where these experiments are feasible.